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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for evaluating a magnetic head for 
detecting the magnetic pole inversion of the fixed layer of a head element, and a 
method for manufacturing the magnetic head including the evaluating process of the 
magnetic head, and an inspecting device and a magnetic disk device equipped with the 
magnetic head evaluating function. 

SOLUTION: In this method for evaluating a magnetic head, a recording pattern in which 
a time interval T1 from a positive pulse to a negative pulse and a time interval T2 
shorter than the time interval T1 from a negative pulse to a positive pulse are made 
different is recorded in a recording medium, and the time interval T2 is subtracted from 
the time interval T1 of reproduced waveform obtained by reproducing the recording 
pattern from the recording medium, and when the value of this (T1-T2) is negative, it is 
judged and evaluated that the magnetizing direction of the fixed layer of a GMR 
element is inverted. Also, it is possible to provide an inspecting device and a magnetic 
disk device to which the magnetic head evaluating method is applied. 
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1 

i ] m-mm^ts^ ? K* : f*«*sffl»^ 

SWagBIS^ £ - >£S£ L tcW&ffi&Om&JE'iJlxfr 

ra*B5isB#papjiBiT i <fc03st*B$raraiWT 2 <t u buib 

KJIHJIfflHIT 1 3^6«FlBIHBT2*5I^A:fl[3W*©i*«: 

[fS#3I3] fS§i^»i, ttefi^K#«Ig|IEIBI{ir& 
xb->K;u^r-^i, ffffl*tf^«B«^9 F*flK>Tga 

F<Dg¥ffi^»cfcC>T\ BSiE^- ^ia»S*ls|gS3^, IE 

;ux £ r ©EM ra^ £ #ft «c S f Bfi^ # - > ££MftKtt 
tc«B« L , MBMHEttfr ^> But ata^ * £ - > £ W£ u r 

jix s r (DMfffifflffi t *tt« l > BJiaMB#fflpjH©Mtc 

JSC>B*IHPai«T 2 i 0/clB^^^->*S3ia!aHtCCgB» 

u meMSPBB^. MneNmnpiT iA>6miiiBnT 

^SKLfccbf?ffi*r^C<h*^mi*r6it^3iBtS 
[W*«5 3 IBJiJ«(*i, iJIB^f*4rlsII£J|g»-r-S 
* F <t , f£B&m^ * KtciO gBliJKttic # 

©sBiaw^&tf 5 ^lassn^igisgi . zfxh^vm 
cramps t 1 <tggB$rarapsT 1 ^m^n^^^hJE 

/ ^ * -COB#|fflPJ R T 2 <t ^ 6> SBfft' * * - > * IB 

SMtfltfcaBia-r £ «t ft cc , Rgai»«*/P 6 buibi a»^* * 

->£l?£UTS£j£fl^#, ItnBfHfllllK*'. mjgBB$ 

HIIHIWT 1 3&^B$rj^BT 2 ^gil^cffl^ftCDi 

9 KS^(7>HSJlO»{t*rfiJ^SKO/c4*iJ5Er-5>C<!: 



(2) ^B32 0 0 1 -6 1 3 3 

2 

[0 0 0 1 ] 

Sifw *£^gfc:<S69, ^CCGMR'v? FcDSSBCDfiHE 
[0002] 

5*«©sb»^ f 2 <b , igffim^ ^ f 2 *taia«f* 1 

±riliKWtC««iTST^^^Ji-^3<!:*«^, BUlB 

ga»tt« 1 ^[eJtelEift L/ctwsrr ^^^.x-^3^?a 

» F 2 &gSg|fctttt 1 ±Off M<D Ccfig*^ 

*tf o r -r - ^ <Dga»ss ^ «tc s 1 o 
[0 0 0 3 ] Bfrgaaa^^ F2«, H4tc7nTip<, m 

i&^v F^6«:-«CCj§t£*r&^5^^-5<b, i^X 
20 ^-f y-5*»ttWtc^-r5A*4<b4fifit. iKiKB 

e*?f ^ga»jKf* 1 ±&cx^ -r 5 Sr^m^^w^ffl 
[0004] ^cv&tfcom^^ v f«, Katgt/Daa 

^li/cMR^^ F (maqneto resistive head)A^Sffl 
JU8»tf8B«3T9£*«*. % gB»«*«:«#«:tB«-r 

[0 0 0 5] CCDMR^^ KB, MRJSl 1 <Dmm&2 
OnmiK, Sfl^iCj:^ESD (electro static d 
ischaqe : »*a]SS«)CC*t LT^^Ci§l^tft^*5 0 

v b'<DWtnEE&m$l 0 0V«±CC*tU, MR^7 FT 

E*«aa ioovitt«irfe*S(cESD tc^-r^/a 

[0 0 0 6] -SMR^-; C S "CCDW?S^^B?fB 

ESD^EOS (Electro over stress : MMf£M^C 

so ;£&c<fcoT&ffiT&c<b#r#& 0 
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[0007] h *> i ocdk^- r* 4 mnmc£z>M 

^o^^-^iEfpjj 4 nmcommomn 4 l xmti & . 
[0008] c<d£*> um^mmmmc o tcw^ m 

[0009] se3k»{Rcc jc&nrienfiuwttttrWft-rs 

[0010] 

v K (Giant M% head )#s;g(r>6*vCl>&C<0GMRjR 20 
T-tt, SecC^-Tcfc^CC, i^I15iSfiil4(hS 
SSfiSttHl 6 4*WU 06(a) ©*a<H5E»l 5 4 

esu i 4 4oi»b*i«^»*isjo^ccista«3&jjK< n 

-3-CjEffl*4«c«3. BIB (b) ©ia<»fk:£ft#l5i#ffiJ 
[0011]* fotrffBS^/f 1 5 «, SSSSSttH 1 6 

<£££»*8^k:J:0 h 5 v ^*I*fSj4iSft^fnjr*SlB 

0 ^«*!Sl4raD*fflr*SgB»ai**6C[>«-9 30 

[0012] COGMRsR^-OE SDSEli, MR^*; 
KJ:0fefil»l 0-30Vr^l *3fCcES DCCi^iS 
«Sttcj:^^J»4ittia^CJ:0. 07 (a) it^T J: 5 
tcHSf 1 5O»fk*|fil*SjE«<0*iBl*6a!«KL/. 07 

(b ) CDSP<K*rafa£ftl>T b*5 4l^«Ftt«:Jto 
Tl>£ 0 GMRf^-tt, E S DCCJ: 0 i^ii @ 

[0013] C ©EPftafiBEIf 4 ^£ttl^CDfH{&£0 8 ICtt, 
■To ii9&L/c»K:GMR3R^-te t ESD^Ci:otifl 

1 S omftOlffoifiSffir & t > IH8(CiftLfc»ttA*» 
6«Fl4BOjD<H^ai*©ffitt^±<iS!4tt-5 Q gfo 
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HH*r*ai>4«^*£***ofc. 

[0014] IgtCHUgEfi^^SlKU/cGMR*^*}*^ 
[0015] #»»<0BWtt. BJ8BSe*a««:j:4^* 

iR*«a^sc4*sr*sBaa-v^Ko»ffi*^ ceo 

[0016] 

RB PS 4 ft ' ^ U X *> 6 IE ' ^ U X * r <0 B$ fffl fffl ffi 4 # Ate & 
§Ef^ * - >£SBi§M8tttciBilfc L % MdEMMfl^ 6INB 

ki&'* z-y* n £ l &s*ift*©ifriBjE^ 

844 U CG^St^? FOfflBKfrffiCCteur, ftflBIE^ 

^x^6fi^i/^*-coNprarapa*T 1 4u mftEft^ 

;^X^6jE^^l/^*r(D^HMIB*gJsBB$PflPflHT 1 
*3S^B#HPaHT2 4 U HufEBSHIHIPBT 1 frhftlBm 
PBT2S:9lC^cffl^fi04*tC^^ FJR^OBJEJlOfia 
{k#ft#S$s L fc 4 »«r ^Ci^2 CD#® it^ 0 
[0017] */c**Ktt, BBfMRf*4. f^fB^f*^: 

K * ffl I * r I^JKi* 9 s - ^ ©K»S£ * tf 9 ^ - IB 
^S4EIK4, C*i6«rWJ8ll-r4*aeplHl!S4«:«* v SI 

@gs*s, iE^^i/x^e)fiy^ux*rcDB*papaia4^N , ji/ 
«:gB»«n*tc8B» b . mzmt&&& h Suiaia^^* * - > 

4B4LrS4S»*j|, BulBWffllEISSA^ fjIBS^ffi 
ffJOMI BiE ^ * 6 S ;U ^ * t?OB#r a 1 fffl Pra 4 * ^'Jl/ 
Zfr hiE'VlX £ r OB$WlfflR 4 4 J:t$5 L , H5IB pPSIffl 

i¥ffi^®ccfct^r, BJIB^-^IBJaW^IslSS^, MIBiE 
^';bX^e>fil^^X*-CCDB#PflrapS*T 1 4 U SuIBfi 

<£ *3 Sl^fBHPBT 2 4 L/clB^^ ->«rSB»»H*tC 
gBISO, HiFSBSUSPlElSS^, hWBB^HIBIBST 1 a>6B$IHIH 
IBT2*?lC^cffl^©©4#tc^-> h'^ODi^I^SS 

f k^rsj^jgK o /c 4 if ffi-r c 4 4 <d^^ 4 *r -5 . 

[0018] SB»«tt4. 



5 

m^^mmr^m^^y Ft, mm^v fcc^oib^ 
m& <, c -r - $ <d is mm t f 5 9 s - $ i e £ s ss <t , 

'Wzz-vommmmT i iKB$iwpawT 1 <tos^© 

[0019] 

[ 0 0 2 0 3 M 1 tt, *«Wcj:i8Bttl^ FOSMRfr 
[ 0 0 2 1 ] J:5fifcSt's F©«MB#ffi 

T 2 *H$Pifl|ffl|« T 1 cfc 0 JI < L te«*ase«: <fc 0 IBIS* 

ftii, iE^^XittS. Ch«, Ifri&DGMRJSWltC 
<fc0GMR*^©fi!A^iS<ft4/c»-C*S Q S/c. IB 

»4W4ft5i, fi^VI/Xitt*. cn(t GMRS56 

[0 02 2 ] *«C*Wffl*ffitt. HUlBiE/^t'^^6fi^* 
Jl/^*TCOB#papjHT 1 <h;gl^JUX;^6IE^UXgr<D 
^IHPb1RT2*SJ5£T4. GMR^7 Fj&*jE?£&»^ 
■ecDB^P^pgT 1 -T2CDT^>>^ h »J - (T 1 - T 
2) «0 <fc«3*#l>ffi<t&&. 

[0 0 2 3 ] L*»l/ft*«&BWl^* FOSJiSrtMfflSl 
S3? <D 7* o -fe x E S D 0 r H^Jl ;MB#rSj i 
tH*«»©jEft©Stt*Jil!«:tti3. HSU 



(4) !|$H2 0 0 1 -6 1 3 3 
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g>E S D&£B$0?l£i£ffJte, lE^X^f^^X * 
T<E>B$HJBB|iBT T ( = T 2 ) t%'*j\sX1PhJL'WA 

*T©«fIBIBHT 2* (=T1 ) oB$pap H iPSor-»> 

h'J-(Tr -T2' ) #0 <fc0/hS< ttSCi#» 

[0 0 2 4 ] *«W«:j:S8Bt«^ * K<DWffl*ffi«tt. 
«HBiE^^x*6^<JUX*"C©«FfHIBPl»T 1 

BI«tCfiSa^y FHJfiXaccWiEfMlitfSSrttlAr 

[0 0 2 5 ] ^tCHulElU6JBJ86C iSBBSl^ 9 Kffffi* 
ffi0TiU^yXA«rH2*»JHLrBHBrS. C©7Jb 

20 =f»;XAtt % HJiE^**©jE^<;i/X^6fi^>"Ji'X*rcD 

BSIWPdWBT 1 ifi^*;l/^^6iE^ , ;UX*'C<D^PaPe1PST 
2<E>«i^5f->2 0 l*ffl^riES«f*CCfEjaL. C 

xn§Effl&2 0 2£t#5<, ^CbuIEH*^2 0 2^6 
ZEv>VUX^6fi^-;U^^rcDB#p H 1PaR5T 1 (^2 0 
4) ift^Ol/^3&^iE^VUX4"C^B$fflHiiaT2 
2 0 5) <btt^SHE (l?^2 0 6) 4«'JSL, Che 
BSIHIHRT l/T2SOW^ME^S(Cfj^b/cT^ 

30 /c^s*^spi^-rs a 

[0 0 2 6 ] COTJUn V XA 2 0 7tt, ®HtSL/c« 
^cPalUT 1 >0, R^>m%E>E 0. M^'J 

- F (R) ifiti&h (OK) ©itttGMR^^ FtCE S 
D^^LX^t^tmmb, 0PJIHT 1 -MKT2 > 
0, J.o}Jiil!lE<E 0, §o>J- F (R) ififSti) (O 
K) <Dt$teE SD3&s«^l/trGMR*T-3&sHffiJ§SK 
2 1 l<h«£U ®PJIWT 1 -fffllBT2>0, ^ofjgifi 
E<E0, loy-F (R) #^J5SJft (NG) cd^#« 
ES D*i|S^Un»3fclifcCD<3D>J- Fi7-OfcftX7 
40 - (NG) »^<fc*iJSU, ©PJPHT 1 -PJB5T2 = 0. 
SOU- F (R) *i^cflj (OK) <Di*«E SD^84 
UrGMR3R^*Hje«iR<E2 1 1 ©IfflWT 
1 -PbTOT2 = 0, F (R) &^f&ty (NG) 

CDi^^E S D^^LTl^jrl^^or) 1 ; - Fi^-O 
tcftx?- (NG) ©f^PgT 1 -fflHT 

2<0, fl-^y-F (R) ^flt* (OK) (Di^^ES 

(NG) ©IBHT 1 -PiPgT 2<0, S 

o»J- F (R) ^fiStt (NG) (D<t*»E SD^4 
50 lfio>J- Fx7-©fc*i7- (NG) ffe£<b*ij^-f 



(5) 

7 

[0 02 7 ] CftCCcfcO^TJUrf »JXA2 0 7te, ES 
D*i«^#riES (OK) ESD^4LtC^U 
t©©'J-Ki7- (NG) E S DCC J: 0 B®H© 

[0 0 2 8 ] HtrSB@5£JlS(E2 1 1 4«tL/cGMR^ 
v Ktc«ur*SSSS^S8«. @SJf«ftJ£$£*iiiE2 0 8 
LTjEJR&KftCCKT. X»S*«Jf5SiK2 0 9*(Hl 10 
TGMR m*mj£& &Z>& <D<D&&Jx.ffiC 

ie^cs^t^ x«-fe>^m«^sfE2 1 o&mu 

£o ft, HulBHSH®{tSf^iE2 0 8^J5feL/c^ 

[0 02 9]^ sna©-©©»-&«. p^rit 1 -mm 

T2^i£X^L<TfcttJ^CDfgC^CDti^W^:SlK 20 
taffiGtSS^fcK, IBHTl-|HIBT2 = 0«:ifi^fflO 

1 -HBT2 = 0'«CifiC»ffl*7R-r/c»aflt<DW**Wfli 

[0 03 0] *«5B(cj:SfiaS»^ ? FMJtttt, 

PIT SrfSfife U Cti6lfflBS^f}^«^ 30 

JS*!*? r ^*-<bTSmriEBI2«:7jKU/cTiUd r, ;XA 
20 7M, BBSlf* BSI-n? F 

11, Wffift«fC:feC»TGMR-^y F©«J*W1ffl-ra C 

[003 i] comm.?* z*mmt % mftvmm,^? 

* * x - »KOWJfBSB«i 6 fi£ 0 , ii&iBfMtBlsJBc&»J 
®^n^^A^:ia2Cc^l//cr;Urf»;XA2 0 7{fe£ffl 

ViSEgSoJSfetttOT**). ^©«tSi7*ay«7Aici3 2 
^CinL/cT;Urf 'JXA2 0 7 {ft£ffi<^iMf 4>©r 
[0 0 3 2 ] flttWCca^a*. ##MBK: <fc 

^9 FOffffiSSW*. ISii^fti, S(tlB»«tt£|nn&fB 
BjT** tf> FjU*-**. M*1f9fi8«^v F£ffl 
l>TlB««Sf*«: £ <Dffii9!f£*fT 5 7 s - ^SBSkff fit 



1§BS2 0 0 1 -6 1 3 3 
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f<di¥«^h&c4oi>t> frsa^-^ieswfifeiHiK 

»B»U R8B»Ji^ 6 HUSBfB»^' * - >£H 

PHT 1 i0Sl^MHIHT2tL/fe<t*, BiT8BB$nfflR 
T 1 3&i6B*fHlfflWT 2 *?|C^cffl*sm<7)»^(CGMRSR 

[0 0 3 3 ] *fc*5BWtcj:4BBE»f r -/^^«»*, IB 
»«f*i, »Kii«f**@l^«&T4Xtf> FA*-* 
<t, B5©B*£t*GMR*^*«tirrStt»^* F<h, 
fg&M^ * FCC J: 0 IBS^<*Ct -r -~ * ©iBiaS£*?f 5 

T^-^iesi^iPissi, cne>«r»jap-r4*Ji>PiPiBi.% 
x*roB$pjfflHT 1 tmnmmT 1 j: 0 js^©^ 

->*E»«f*KE»TS <h*ec, REIMKtt*>61i»B 
IB»^*->*W*Or|}*«0S:». fyfE»3««S 

fri3B$HllfflfflT 1^6H$fa(aiHT2S:9lt^cffl^ft 
Oil GMR*^OHS»<D«^fc*ffil3&«SlteU3ffci*iJ 

[0034] ztcmmm^ ? Kosisssomf 

fc«CC. IfflWT 1 -|B»T2)WiEX«^U< T*>H*« 
»a^Hl^<fcffl^to1f4C<btcJ:0GMR-^y F<Z>K 

>vn';U^cDGMR^ ^ Ft(?fCDGMR^-> F-t»h>* 

^ua*saMR^v b\ m^^MR^y F^ccfefifflr 

[0 0 3 5 ] C©atc*J|»^!»CC<fci»a^y FOI¥ 
ffi7?ri, R^^y F»1B«t«*«it/t1ftaE*«acX» 

*EJajffi<*CClB(» L , KIB»J«»^ 6 filBIB 
^ - >*S£ U/cW^jftJKOHuSBiE^VU 



[0036] ^, mizmkJtmicte\,>x{t. 0 1 
»«sk«?i5 £ m c » r 7= - z (Dtm z'tf *>m* mm c tc 

Pg£i£CCT2>T 1 iU 02O7;l/3«;XA2 07* 
(D(T1-T2)*(T2-Tiy OftK iEfclLTGM 

ib* ssffj ss c c *s c > -r & * , b# ra (ana © & tu £ t- - * 0$ ra pa 

[0 0 3 7 ] £ /c, **WW^CCjfi^4S6JSJB«d: 

)\/ 7 & h % 7 £ t (Parana m t n / < ;u 7 6 ie^ ;i/ 

X rt> 6 ;U X £ "CCOB^ra W Pi £ M Jt> X e> IE ^ 

;u x ^ 6 ^*;u ^ ^ -ccdb#P^Ph1(^ i © x ^ 6 IE^*;u 
/^•;^x^6©>'^^x$r^DB#p^^^^<^:my^v^x^6IE>'^ , 

;u 7 * x<omm PbIr * 0 . * qbw^ m<DT v> ^ 



x e> ;fi ' w x & -c cdb^p^Pb^ pg <t ^ x * h JE^ >\s 

^)V7i)^h^^)l7^(O^T^f^t%^)l7^hJL^ 
[0 03 8 ] 



(6) «fH 2 0 0 1 -6 1 3 3 
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fil m PS t M W 7 p> IE; < ;U x * v<Dt$ffl Pe8 pg <b #S & 
£ tBIS^' * - > *IB»J«*CCiB» U % g£iE&&ttfr 6 flu 
IBfB^^->*lf^L//cfl^^C0^faiE^VUX^6 
%^)V7^X<0^mfi[mt%^)l7i)^hlE^^7±X(0 

BmmmtzkmL, m^mmmmmomc^^GUR 

[EIHOtB^gtt^] 

[0 1] *«W©lHa«:tt?B-r4fc»OE»^*->i 
[0 2] *«S{CJ:4««^9 Kfftt^ffi07;^'JX 

20 [0 3] ^m^-r ^^Ki4»wra/c«)(DB. 
[04] asm^f K*K?B-r*/c«>c[)ia. 

[05] MR^7 K*K?8-ra/c*©Ho 
[06] GMRS»*«:SiWrS/c^©H. 

[07] mjm<Dmitrtftofr&zmw?ztc&<Dmo 

[08] H5E»<DSCtcJ:sa*«tt©JSlK*ttWr4 

/c6?>CO0 o 

l : imm». 2 : h\ 3 : T^^^x-^, 

4 : 5:^7^, 6 : 7 : BB«ffl^>y 

30 4*7^y h\ 8 : r3^;l, v 9 : 1^7, 1 0 : IB 

(MKf^JzORMSBKi:. 1 1 : MRE 1 2 : 
1 3 : KZmn. 1 4 : 1 5 : 1 6 : 
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